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Abstract: The creation of cities has been one of the most phenomenal achievements of human
endeavor. Adults are the major stakeholders for such achievements but the children are helpless
and representationless. The current research paper aims at understanding the issues faced by the
children in the rapidly urbanized world where the lack of child-friendly environments/open spaces
for their outdoor activities is cause for concern. The research paper looked at various national
and international norms, standards, and practices of parks and open spaces to identify various
child-friendly environmental parameters. The research adopted the Delphi method as a tool for the
validation of child-friendly environment parameters. It also used children’s drawings and essays to
understand children’s perceptions about the child-friendly environment. It is observed that present
government norms and policies do not adhere to those parameters. The research found that Lucknow
city does not meet the defined quantitative norms and standards as laid out by the national norms
and standards for open spaces and parks. The quality dimensions for planning a child-friendly
environment are weakly addressed by cities and neighborhoods. The city neighborhoods lack the
physical, cognitive, perceptional, emotional, and social dimensions of a child-friendly environment.
There is a need to adopt suitable norms and standards with measurable parameters as part of various
dimensions and implement these in creating a child-friendly environment in planned neighborhoods.
Keywords: child-friendly environment; planned neighborhood; parks and open space standards;
parameters; urban planning
1. Introduction
Since the inception of humanity, we have tended to settle in coherent groups that led to
the formation of hamlets and villages. With the advent of technology and the expansion of
economics, these settlements have begun taking the form of urban areas as we know them
now. Population growth and urbanization have led to the emergence of new cities, with the
urban population doubling between 1990–2015 in cities with populations of more than 10
million. Around 40 percent of the world’s population is currently accounted for and by 2030,
60 percent of the urban dwellers in developing countries will be under the age of 18 (OECD
2020; UN-Habitat 2020a). The phenomenon of urbanization, which is the culmination
of most human inventions, has led to a lot of transformations in society, with improved
living standards in some parts of the world, better education and healthcare, and better
life expectancy. This has emerged as a spatial outcome of the economic process, leading
to the concentration of the population and economic activities in some places (Bhagat
2018). However, in the rush to accommodate millions inside the cities, the phenomenon
of urbanization has also come with some perils, such as the fragmented social structure,
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the lack of green open spaces leading to a sense of alienation from nature, the formation
of slums, traffic and congestion, a rise in epidemiological problems, obesity, behavioral
problems and related issues such as excessive politicization, and abject poverty as well as
crime (Shackel 2011).
Cities impact all of their people in one way or the other. The children of the cities
form one of the key stakeholders, who, in this race for urbanization, have been missed out
to some extent in terms of planning for and designing a child-friendly environment. The
inception of cities, as well as their governing structures, were created by adults and for
adults, with the result that all amenities and infrastructures were laid out to cater to the
comfort of the adult population, barring a few exceptions (Davis and Jones 1996). Cities
have taken several initiatives in providing parks/open spaces for children. These parks and
communities show clearly that the various child-friendly environmental parameters have
been taken into account, e.g., the Barcelona park has included the health and traffic aspect;
Rotterdam, a variety of amenities and facility aspects; Bogotá—safety; Santiago—social
interaction; Qian’an—the environment and sustainability; Copenhagen—resilience; and
Tirana has depicted that child-friendly urban planning acts as an effective catalyst such
as safety, pollution, etc. (ARUP 2017). Although policies are there to cater to the needs of
the children, their requirements are often neglected in urban planning processes towards
their health and well-being through several dimensions of a child-friendly environment.
For children growing up in cities, there are advantages as well as disadvantages—access to
better schools, sports facilities, and health care is often in contrast to disadvantages such as
pollution, lack of independent mobility, inadequate play spaces, lack of recreational spaces,
breakdown of community support structures and lack of open space (NIUA 2017; Agarwal
et al. 2019).
Most current Indian cities are not adequate for the healthy growth of children and are
host to a multitude of problems as a result of a lack of good quality schools, poor education,
poor infrastructure, excessive and also unsafe traffic, where the youthful pedestrians are
the main sufferers (Thomas et al. 2012). There is inadequate access to open and green spaces
and playgrounds, which seldom have any equipment. Adding to the woes of children is the
lack of empathy shown towards their plight by the guardians, who form resident welfare
associations whose only aims are to beautify the neighborhood parks and keep the children
out of them (Garg 2011). Since there is a perennial struggle for land use in the cities, vote
bank politics shapes the urban environment (Benjamin 2008; Vanka 2014). The economic
priorities of parents and government agencies do not include youngsters. Nobody vies to
appease them in any manner. They lose out on their open spaces where they can play and
socialize, as play enhances the social competencies of a child (Navidi 2014). Cities need
to be more sensitive to the requirements of children with spaces for the children that are
more ecological, safer in terms of traffic and crime, socially livable and have activity spaces.
Such cities foster interaction with nature, opportunities for walking and cycling, and active
participation in social life, thus improving the health and well-being of children and adults
(Thomas et al. 2012). The cities can only be great places for children to grow up in if we
offer quality schools and inviting safe play environments. For senior citizens, the presence
of the children in public/open spaces can also be life-affirming and rejuvenating. Such an
environment develops their capabilities and broadens their horizons (Lansdown 2011).
The enhanced quality of open spaces/environment has a significant impact on chil-
dren’s personal growth and social interaction (Oloumi et al. 2012). Playing together and
conversing can help make neighborhoods truly livable and enjoyable for children. Another
possibility for children is to find new friends (Korpela et al. 2002; Castonguay and Jutras
2009; Min and Lee 2006). Sufficient open spaces, and well-planned and designed urban
areas are highly relevant in public perception (Ndebele and Ogra 2014). Urban planners
need to ensure that these are provided adequately. Well-designed, inviting social spaces
are magnets for children and their families as well as city visitors—a place to re-energize
and engage minds of all ages together (Thomas et al. 2012). Through such a social place,
“children shape their environment and the environment shaped them” (Striniste and Moore
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1989). Improvements such as to changes to a playground are good for children because
there are more things to do, such as swinging and climbing up a wall, and the playground
is more beautiful and green (ARUP 2017).
The United Nations Convention on the Rights of the Child emphasizes the impor-
tance of natural environments for the growth and well-being, particularly of children. It
recognizes the need for a family environment, an atmosphere of happiness, love, and un-
derstanding for the harmonious development and personality of children (United Nations
1989). Children are the biggest users of public outdoor spaces. They use these spaces ten
times more than adults (Moore 1986). Active play reenergizes both children and adults,
but for children, it is their preferred activity during the day. It is important to keep this
in mind when designing urban environments and to remember that a moving child is a
learning child. It is noticeable that in recent years, most of children’s leisure time is spent
watching TV, and doing other non-physical activities; play is the best remedy for the digital
obsession which is a bane of the present generation that spends an enormous amount of
time online (Oloumi et al. 2012).
The research question for this research paper is “Do present Indian standards incor-
porate the quality parameters of a child-friendly environment?” therefore, the research
paper aims to review these standards in terms of the parameters responsible for creating a
child-friendly environment. The research objectives are: (a) to identify the parameters of
the child-friendly environment; (b) to validate these identified parameters from the point
of view of experts as well as children; (c) to review the current standards for parks/open
spaces with respect to these validated parameters; (d) to understand the consideration of
parameters of child-friendly environment in the parks and open spaces of Lucknow city,
India.
2. Literature Review
2.1. Parameters of Child-Friendly Environment
The direction of the parameters to analyze child-friendly open spaces/environment
suggests various factors within the parameters that need to be emphasized viz. flexibility,
variety, and accessibility of the physical environment; also included are creativity, accom-
plishment, and participation through cognitive skills, etc. Ward (1978) in his book The Child
in the City, had lamented up on the lack of safety, isolation, traffic, physiological and emo-
tional wellbeing of the children in urban areas. The major hindrances to the development
of a child-friendly environment are the fear of crime and poor layout of communities that
are not conducive to children and their activities (Frumkin et al. 2004; Lynch 1977; Gibson
1979; Kytta 2004).
Hart (2002) elucidates the physical, intellectual, social, and emotional needs for the
creation of a child-friendly environment by providing safe access, quality, organized sports,
freedom, creativity, resourcefulness, inventiveness, flexibility, diverse topography, diverse
vegetation, and diverse surface materials. It has been found that a built environment that
affords a child to be cognitively alert to external stimuli through movement and social
action will encourage him or her to affiliate or create bonding with it. (Chawala 1992;
Kahn and Kellert 2002; Malone and Tranter 2003) in their research on the use and design of
playgrounds discussed the various methods of involving children in the design process
and conclude that location, access, material, positioning, the scale of play equipment,
organization of the place and safety are the vital factors for consideration while designing
child-friendly spaces. Most of the studies conducted in the last two decades found that
playgrounds and sports facilities were located in likable spaces (Tandy 1999; Korpela et al.
2002; Min and Lee 2006; Castonguay and Jutras 2009).
Safety was always a primary requirement. Kingston et al. (2007) advocate safe
crossings on the way to schools, safe play spaces, child-friendly toilets, child amenities,
and facilities. They also emphasized community gateways, shady places, common areas
for gathering together, gardens that were both wild and cultivated, outdoor arts, improved
multipurpose fields, improved hard surface games, play equipment that included education
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elements for mental development, and the enhancement of creativity to promote a child-
friendly environment. Stevenson (2007) focuses on the significance of safe walking, cycling,
and play so that there is a focus on the health of children in the built environment. This
aspect has also been seconded by Veitch et al. (2006).
Rutledge (1981) highlights environmental diversity, identity, flexibility, and visual
richness as well as character and scale as considerations while designing public parks
with children at the forefront as users. Public parks include metaphysical aspects of child-
friendliness and focus on friendship as a primary driving force for children (Chatterjee
2006). According to Chatterjee, parks act as promotional areas for the investment of
emotional resources, cognitive resources, and social resources, which are essentials in
any society. Therefore, her focus was the development of mutual affection and regard,
shared interest, and activities. She felt an environment that promotes learning, loyalty,
creativity, private space, freedom of expression is essential while planning and designing a
child-friendly environment. Nordstrom (2010); Zhang and Li (2017) have also emphasized
a child-friendly perspective on space. Mohammadi et al. (2015) similarly focused on child-
friendly factors in urban spaces, emphasizing the need for accessibility, depth of perceptible
space, visual range, diversity in height, and color. Horelli (2007) suggested a structured
questionnaire to identify at least ten qualities of environmental child friendliness in her
research and proposes that human scale, flexibility, meeting places, nature and technology
should be focal points in determining child-friendly environments. Said (2007); Adams
et al. (2018) endorsed the socialization dimension of sustainability.
Interestingly, Miller (2009) proposed nine contrasting dimensions to be taken into con-
sideration while designing child-friendly environments. These are accessible/inaccessible,
active/passive, challenge/risk, insecurity/security, hard/soft, natural/artificial, open/closed,
private/public and simple/complex. Most of the literature provided detailed examples
of how children can be involved in drafting local action plans such as those discussed
in children’s participation (Hart 1997), changing places (Adams and Ingham 1998), creat-
ing better cities for children and youth (Driskell 2001), and creating child-friendly cities
(Gleeson et al. 2006). These researchers also raise several practical planning and design
issues and offer recommendations about the focus on the physical environment of commu-
nities.
This research identifies the key parameters that are highly relevant to the child-friendly
environment for overall child development using the open spaces/parks of neighborhoods.
The significance of child-friendly environment parameters is highly critical in the planning
and development of child-friendly open spaces and includes a wide range of dimensions,
namely safety, diversity, social interaction, accessibility, play variety, aesthetics, indepen-
dence, sense of belonging, natural attributes, adventure, amenities and facilities, traffic, the
scale of play equipment, walkability, openness, pollution, location, organization of space,
visual range, comfortability, and visual instructions. These dimensions are referred to by
various scholars as highlighted in Table 1.
The key aspect appearing from previous research highlights the challenges for plan-
ners and advocates of public health to recognize the link between spaces that we call the
“Child-Friendly Environment” and how they impact the lives of the children who use them.
It is observed that safety and security are more important to children from metropolitan
areas, as well as the dimension of urban and environmental qualities. The various studies
show that aspects such as amenities and facilities, openness, visual instructions, cleanliness,
walkability, adventure, etc. all played a vital role in enabling children to effectively utilize
these spaces. Horelli (1998) promotes “Complex multidimensional and multilevel spaces
. . . where young and old can experience a sense of belonging whether individually or
collectively”. The researchers also emphasize that these open spaces should be “inclusive
and democratic” so that they promote active play and creativity (Thomas et al. 2012).
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Table 1. Priority List of Parameters of Child-Friendly Environment (CFE).
Parameters Authors
Safety
Ward (1978); Rutledge (1981); Erikson (1995); Lawson (2001); Hart (2002);
Malone and Tranter (2003); Karsten and van Vliet (2006); Stevenson (2007);
Veitch et al. (2006); Miller (2009); Botsoglou and Kakana (2010); Nordstrom
(2010); Malone (2012); Jefferies (2014); Ghanbari-Azarneir et al. (2015); Atiyat
(2016); NIUA (2017); Cilliers and Cornelius (2019); Adams et al. (2018)
Diversity
Crow and Crow (1962); Rutledge (1981); Erikson (1995); Hart (2002); Malone
and Tranter (2003); Kopec (2006); Said (2007); Miller (2009); Botsoglou and
Kakana (2010); Ghanbari-Azarneir et al. (2015); Anbari and Soltanzadeh (2015);
Cilliers and Cornelius (2019)
Social
Interaction
Lawson (2001); Hart (2002); Chatterjee (2006); Karsten and van Vliet (2006);
Kopec (2006); Said (2007); Kingston et al. (2007); Horelli (2007); Nordstrom
(2010); Malone (2012); Drown and Christensen (2014); National Institute of
Urban Affairs (NIUA); Ghanbari-Azarneir et al. (2015); NIUA (2017); Adams
et al. (2018)
Accessibility
Crow and Crow (1962); Birch et al. (2007); Malone and Tranter (2003); Miller
(2009); Botsoglou and Kakana (2010); Malone (2012); American Society of
Landscape Architects (ASLA); Ghanbari-Azarneir et al. (2015); Anbari and
Soltanzadeh (2015); Cilliers and Cornelius (2019)
Play Variety
Chatterjee (2006); Karsten and van Vliet (2006); Stevenson (2007); Botsoglou
and Kakana (2010); Nordstrom (2010); Londal (2013); Drown and Christensen
(2014); Kylin and Bodelius (2015); American Society of Landscape Architects
(ASLA); Londal et al. (2015)
Aesthetics Lawson (2001); Hart (2002); Kopec (2006); Karsten and van Vliet (2006);Kingston et al. (2007); Anbari and Soltanzadeh (2015); Atiyat (2016)
Independence
Crow and Crow (1962); Erikson (1995); Hart (2002); Horelli (2007); Malone




Lynch (1977); Ward (1978); Hart (2002); Chatterjee (2006); Danica (2008);
Drown and Christensen (2014); Molello (2015)
Natural
Attributes
Birch et al. (2007); Horelli (2007); Miller (2009); Jefferies (2014);
Ghanbari-Azarneir et al. (2015); Molello (2015)
Adventure Miller (2009); Malone (2012); Londal (2013); Londal et al. (2015);Ghanbari-Azarneir et al. (2015); Adams et al. (2018)
Amenities and
Facilities
Hart (2002); Veitch et al. (2006); Birch et al. (2007); Kingston et al. (2007);
National Institute of Urban Affairs (NIUA)
Traffic Ward (1978); Stevenson (2007); National Institute of Urban Affairs (NIUA);American Society of Landscape Architects (ASLA); Atiyat (2016)
Scale of Play
Equipment Rutledge (1981); Lawson (2001); Malone and Tranter (2003); Horelli (2007)
Walkability Karsten and van Vliet (2006); Stevenson (2007); Atiyat (2016); NIUA (2017)
Openness Miller (2009); Nordstrom (2010); Kylin and Bodelius (2015); Londal et al. (2015)
Pollution Molello (2015); Kylin and Bodelius (2015)
Location Malone and Tranter (2003); Said (2007); Botsoglou and Kakana (2010)
Organization of
space Hart (2002); NIUA (2017); Botsoglou and Kakana (2010)
Visual range Said (2007); Anbari and Soltanzadeh (2015)
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2.2. Open Space/Parks Standards
Prevailing international, as well as Indian standards for open space/parks, were
reviewed further with respect to the parameters for child-friendly environment identified
through the literature study. Open spaces and parks were selected for this research as
these are the spaces where children remain for maximum times after home and school.
The literature has also highlighted the important role of green spaces in the health and
well-being of the population, particularly children, as one of the main user groups.
2.2.1. International Standards
The open space standard has four dimensions of implementation, i.e., quantity, acces-
sibility, quality, and locality in various developed countries (Jafrin and Beza 2018). The
quantity standard is the total area of publicly open and green space in hectares per 1000
people or area in square meters per person. Britain has followed the standard of 6 acres
of open space per 1000 population, i.e., 24 sq. meter per person as per guidelines by the
National Fields Association (now Fields in Trust) since 1920 (Theobald 1984), whereas the
USA and Australia follow the standard of 4 acres of open space (Jafrin and Beza 2018) and
2.83 ha per 1000 persons (Veal 2012), but Germany reduced it to 0.5 ha per 1000 persons
(Awad 2018). The Open Space Standards suggested by World Health Organization (WHO
2012) is 9 m2 per person. The UN-Habitat (2020b) suggests 15 percent of land should be
allocated to open spaces, green spaces, and public facilities (see Table 2). The accessibility
standard refers to how close people should be to their nearest public usable open space.
International research into the impacts of green space on health and wider quality of life
shows that having green space within a 5-minute walk from home is a strong indicator for
health and quality of life benefits (Bell et al. 2008). The British standards for accessibility
recommend 300 m to the nearest 2 ha green space, 2 km to the nearest 20 ha green space, 5
km to the nearest 100 ha green space, 10 km to the nearest 500 ha green space (Awad 2018).
Table 2. Open Space Norms.
Country/
Organisation Open Space Standard
USA 1.62 ha (4 acres) per 1000 population, equal to 16 m2 per person
UK 2.43 ha (6 acres) per 1000 population, equal to 24 m2 per person
Australia 2.83 ha (7 acres) per 1000 population, 28 m2 per person
Germany 0.5 ha per person with the accessibility of 500 m
India 10–12 m2 per person
UN-Habitat III 15 percent of land should be allocated to open spaces
WHO Standard of 9 m2 per person
Source: Author.
The USA, UK, and Australia also recommend accessibility and quality dimensions to
measure open space. The quality dimension is an indicator that identifies the satisfaction
level of infrastructure and landscape features present in particular open spaces. Last but not
the least, the dimension of an open standard is locality, i.e., local authorities should derive
standards within the statutory development plan and these standards should be based
on the local assessment of needs instead of a national standard. In the USA and the UK,
local bodies assess open space or green park development concerning local requirements,
conditions, and environment. Therefore, it is very clear from Table 3 that countries such
as the USA, UK, Australia, and others follow all four dimensions, while Australian cities
have three dimensions, i.e., quantity, quality, and accessibility (Jafrin and Beza 2018).
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Table 3. Dimensions of Open Space Standards.
Country Quantity Quality Accessibility Locality
UK
√ √ √ √
USA









The international cases included in the study represent rapidly urbanizing growth (see
Table 4) where the implementation of the concept of the child-friendly environment has
been suitably implemented and the Rights of Children given due cognizance. In a world
that is becoming increasingly urbanized and decentralized the local stakeholders as well as
UNICEF and other agencies can help to create safe, inclusive, and the child–responsive
cities and communities.
The cases highlight that maintaining and developing parks and open spaces are very
important aspects for making a child-friendly environment in cities. If we are creating
a child-friendly environment in cities, issues such as health and wellbeing, nature and
sustainability, local economy, resiliency, etc. are automatically resolved. Cities become
friendly not merely for children but satisfy the needs of other inhabitants of different ages
and genders (Dhar and Thakre 2020).
Table 4. International Cases of Child-Friendly Cities.
Sr. No. City Theme Child-Friendly Initiatives
1 Barcelona, Spain Health andwellbeing
Super Block
Barcelona has created child-friendly inner streets consisting of safe
green spaces for culture, social activities, and fun. This is possible by
restricting heavy traffic to main roads surrounding residential blocks.
(Parameters adopted: traffic, play varieties, social interaction, safety,
natural attributes)
2 Rotterdam,The Netherlands Local economy
Building Blocks
Rotterdam has created well-located public play spaces and amenities,
with safe walkways and easily accessible green spaces for children.
This has made the local urban environment attractive on one side and
motivated the local economy.
(Parameters adopted: location, accessibility, amenities and facilities,
play varieties, social interaction, walkability and safety)
3 Bogotá, Colombia Safety
Children’s Priority Zone
Bogotá has created a childcare center surrounded by a children’s zone.
This zone has slow traffic with streets for play and parks, better
crossings, creating paved sidewalks, better landscaping, and social
seating. These improvements have turned this zone into a
child-friendly area.
(Parameters adopted: traffic, play varieties, social interaction,
independence, and walkability)
4 Santiago, Chile Strongercommunities
Bicentennia Children’s Park
Santiago has taken many initiatives for creating a child-friendly
environment such as continuously accessible walkways, public spaces
of high-quality. The segregation between rich and poor has been
minimized due to the creation of a child-friendly environment in the
park. The park has developed safer play areas where children can have
fun by doing various activities.
(Parameters adopted: accessibility, play varieties, social interaction,
independence and walkability parameters)
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Table 4. Cont.
Sr. No. City Theme Child-Friendly Initiatives
5 Qian’an City, China Nature andsustainability
Sanlihe River Ecological Corridor
The Sanlihe River Ecological Corridor in Qian’an City has become a
favorite space for children. A heavily polluted 13km stretch of river has
been changed into an attractive landscape for social activities.
Walkways, paths, and cycle tracks have been networked in such a way
that they have become meeting and activity points for children.
(Parameters adopted: natural attributes, play varieties, social
interaction, walkability and aesthetics parameters)
6 Copenhagen,Denmark Resilience
Cloudburst Plan
Copenhagen’s citywide plan has developed its existing urban area by
creating a surface intervention based on green infrastructure. This city
has developed an innovative system in which in case of heavy rains,
cycle paths and sport pitches become waterways and reservoirs and
water features are activated.
(Parameters adopted: play varieties, natural attributes, social
interaction and walkability)
7 Tirana, Albania A catalyst forimproving cities
Agents for change
Child-friendly environments rectify urban problems such as road
safety, pollution. Children in Tirana have taking initiatives for
developing new play spaces by implementing the concept of car-free
days. They have started campaigns such as “clean-up Tirana in a day”
for household recycling.
(Parameters adopted: safety, pollution, traffic, play varieties, adventure,
diversity, social interaction and walkability)
Source: ARUP (2017).
It is found that many developed foreign countries have clear-cut demarcation of
quantity as well as qualitative parameters for the planning and designing of parks and
open spaces. Location and accessibility parameters were also being considered for the
planning of open spaces/parks. From the study of the case areas, it is seen that many foreign
cities have created a child-friendly environment by incorporating various parameters such
as safety, diversity, social interaction, play varieties, aesthetics, independence, natural
attributes, adventure, amenities, and facilities, traffic, and walkability.
2.2.3. National Standards (India)
As per the Urban Regional Development Plans Formulation and Implementation
(URDPFI) Guidelines TCPO (2015), open spaces can include the following three categories,
namely (a) Recreational space, (b) Organized green, and (c) Other common open spaces
such as vacant lands/open spaces including flood plains, forest cover, etc. in plain areas.
Considering open spaces, including all the mentioned categories, a provision of 10 to 12 m2
per person may be desirable. In the present scenario, the City Development Plan considers
recreational land use in urban centers as 12–14% for small and medium cities and 14–16%
for large and medium cities (Refer Table 5).
Table 5. Recreational Land Use Structure for Developable Area in Urban Centers.
Landuse Small Cities Medium Cities Large Cities Metro Cities
Recreational
12–14% 18–20% 18–20% 20–25%








Source: Urban Green Guidelines (TCPO 2014), URDPFI (TCPO 2015).
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The URDPFI guidelines (TCPO 2015), also suggest the distribution of open and green
spaces (See Table 6).
Table 6. Open and Green Space Distribution.
Type Category Population Served perUnit
Area in (Ha) of
Each
Housing cluster 3–4 local parks and play grounds 5000 0.50
Sector/Neighborhood 3–4 local parks and play grounds 15,000 1.00
Community 2–3 Community level parks andplay grounds 100,000 5.00
District 1 District level park 500,000 25.00
Sub City Center




Source: URDPFI Guidelines, TCPO (2015).
The distribution of this land use covers a “Housing Area Park” of 0.50 ha per five
thousand population; a “Neighborhood Park” of 1.00 ha per fifteen thousand population; a
“Community Level Park” of 5.00 ha per one lakh (100,000) population; a “District Park”
of 25 ha per five lakh population; and a “Subcity Park” of 100 ha per ten lakh population
(Table 7).












1 Zone-1 404,238 1654.24 120.74 1,207,400 7.29 2.99
2 Zone-2 318,607 1177.81 27.17 271,700 2.31 0.85
3 Zone-3 477,662 3951.55 85.64 856,400 2.17 1.79
4 Zone-4 197,243 2702.67 187.39 1,873,900 6.93 9.50
5 Zone-5 260,291 4405.52 20.43 204,300 0.46 0.78
6 Zone-6 516,036 4538.15 37.07 370,700 0.82 0.72
7 Zone-7 295,166 3839.95 57.33 573,300 1.49 1.94
8 Zone-8 347,862 5329.96 203.85 2,038,500 3.83 5.86
Total 2,817,105 27,599.86 739.62 7,396,200 2.67 2.63
Source: Census (2011) and Authors.
As per the Urban Green Guidelines (TCPO 2014), and URDPFI Guidelines (TCPO
2015) of the Ministry of Urban Development, the proportion of recreational areas to the
total developed area should be between 12–14% in small towns, 18–20% for medium towns
and 20–25% in metropolitan cities. Further, recreational space is categorized as open space
in revised URDPFI Guidelines (TCPO 2015) as 1–2 ha per 1000 persons for small towns,
1.4–1.16 ha per 1000 persons for medium towns, and 1.2–1.4 ha per 1000 persons for a large
city, metropolitan and megapolis. It states that areas under parks, playgrounds, botanical
gardens, open spaces, bodies of water, and other natural features, will be considered as
recreational areas. It also says the different open spaces need to be interlinked by providing
connectivity and linkages and should be maintained/developed in an integrated manner.
These have to be properly maintained in terms of irrigating the plants/trees and making
the provision of pruning at regular intervals.
3. Case Study: Lucknow City
Lucknow is the capital city of Uttar Pradesh, the most populated State of India. The
city is challenged with various problems due to urbanization and this has impacted on
planning and development of appropriate spaces for a child-friendly environment. The
development of the city is managed by the Lucknow Development Authority (LDA), and
Lucknow Municipal Corporation (LMC), which follows the national standards on parks
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and open spaces of cities. The city has 110 administrative wards consisting of eight zones
(Figure 1). The total population of the city is 2.8 million and the number of children aged
6-14 years is 833,859 as per the 2011 census.
The findings about a child-friendly environment for the city can be implemented in
other capital cities of the same magnitude and characteristics and these cities can be a
model for developing child-friendly environments in cities in the rest of in India.
The standards of planning of open spaces/park are governed by the national policies,
therefore the spaces in Lucknow are observed to have a lack of other qualitative parame-
ters. To examine the existing situation of quantitative parameters for parks/open space
standards, various zones in Lucknow City were analyzed (Figure 2).
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It was found that the condition of parks of various zones of Lucknow is critical and
open space/parks standards are not even as per the first dimension, i.e., quantity. None
of the zones has neighborhood open spaces as per the norms. According to the URDPFI
Guidelines (TCPO 2014), they should be 14–16% of the total area of the city, but as per
Table 7 the open spaces occupied only 2.67% within Lucknow city boundary, which shows
the reality of park and open spaces are far away from the standards. This shows that
the parks and open spaces of Lucknow city are very far away from the quantitative and
qualitative dimensions (Figure 3).
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4. Materials and Methods 
Research determines the various broad parameters needed for the child-friendly en-
vironments based on the studied literature of forty research papers, as well as the prefer-
ence given to those parameters by various professionals and stakeholders, i.e., the chil-
dren. 
The research incorporates the Delphi method with a statistical analysis tool for the 
validation of the identified parameters through the literature. It is a structured communi-
cation technique or method originally developed as a systematic, interactive forecasting 
method that relies on a panel of experts (Adler and Ziglio 1996; Delbecq et al. 1975). Two 
different target groups—professionals/experts from the built environment sector and chil-
dren—were included for ascertaining relevant parameters associated with child-friendly 
environment. The sample size included 47 professionals/experts such as architects, plan-
ners, psychologists, and pediatricians that were approached for the Delphi process, and 
59 children in the age group of 6–14 years for a drawing assessment (Khan et al. 2020) and 
essay writing to arrive at the consensus about the parameters that are most appropriate in 
the Indian context.  
The first round involved the validation of the key parameters emerging from the de-
tailed literature review. The second round involved sharing the results obtained from the 
first round and the third round involved the final consensus on the parameters that are 
more relevant to the child-friendly environment. From the initial 23 parameters, 19 pa-
rameters were shortlisted from the Delphi outcome. These identified parameters were 
grouped into five categories, namely Physical, Cognitive, Emotional, Perception, and So-
cial, from the professionals/experts cohort. Statistical techniques such as one-way 
ANOVA and two-way ANOVA were carried out to analyze and validate the results. 
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4. Materials and Methods
Research determines the various broad parameters needed for the child-friendly
environments based on the studied literature of forty research papers, as well as the
preference given to those parameters by various professionals and stakeholders, i.e., the
children.
The research incorporates the Delphi method with a statistical analysis tool for the
validation of the identified parameters through the literature. It is a structured communi-
cation technique or method originally developed as a systematic, interactive forecasting
method that relies on a panel of experts (Adler and Ziglio 1996; Delbecq et al. 1975).
Two different target groups—professionals/experts from the built environment sector
and children—were included for ascertaining relevant parameters associated with child-
friendly environment. The sample size included 47 professionals/experts such as architects,
planners, psychologists, and pediatricians that were approached for the Delphi process,
and 59 children in the age group of 6–14 years for a drawing assessment (Khan et al. 2020)
and essay writing to arrive at the consensus about the parameters that are most appropriate
in the Indian context.
The first round involved the validation of the key parameters emerging from the
detailed literature review. The second round involved sharing the results obtained from the
first round and the third round involved the final consensus on the parameters that are more
relevant to the child-friendly environment. From the initial 23 parameters, 19 parameters
were shortlisted from the Delphi outcome. These identified parameters were grouped into
five categories, namely Physical, Cognitive, Emotional, Perception, and Social, from the
professionals/experts cohort. Statistical techniques such as one-way ANOVA and two-way
ANOVA were carried out to analyze and validate the results.
As the stakeholders of the research are children, the research is also incorporated to
validate the above-identified parameters from them. Fifty-nine children aged 6 years to 14
years, belonging to various neighborhoods of the eight zones of Lucknow city were asked to
make a drawing of the park “A Park Where I Wish to Play” and an essay on “A Park Where
I Go to Play”. The children participated happily in both the events and the researcher was
friendly with children so that they can become involved in these exercises fully without
any hesitation. All the drawings and essays were collected and content analysis was
carried out by an expert in child psychology to obtain the children’s perceptions about the
child-friendly Environment. The parameters identified through the literature survey were
also observed through content analysis of both the exercises completed by children.
The research was approved by the Research Degree Committee of Dr A.P.J. Abdul
Kalam Technical University before Delphi feedback was taken from the panel of profes-
sionals/experts, and engagement with the group of children on drawing and essay writing.
The respondents were briefed about the ethical considerations and consent was provided
by the expert panel and the group of children before the engagements were carried out.
Only those children who showed interest were allowed to participate. Verbal consent was
taken from participating children and parents (Sondergaard and Susanne 2019; Thomas
and O’Kane 1998). The interaction with children was carried out and children were asked
to draw in a friendly environment. The children were provided with the option to leave the
drawing/engagement, but no one left and they participated happily. A child’s choice not
to participate must always be respected (Crane and Broom 2017). The children’s assent for
participation was obtained prior to their engagement in the process (Tait and Geisser 2017).
The research examines various texts focusing on societies and cities that are described
as child-friendly along with the practices that are enabling them to achieve child-friendly
spaces and settings. The research looked at the various national and as well as international
standards for parks and open spaces. The research also measured the area of parks/open
spaces in different planning zones of Lucknow City to verify with the standards provided
for the same.
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5. Analysis and Results
5.1. Identification of Child-Friendly Parameters
Figure 4 highlights the literature review findings (See Table 1). The safety, diversity,
social interaction and accessibility, and play variety appear as the top five parameters
most commonly identified and reported by scholars for the child-friendly environment.
The parameters such as aesthetics, independence, sense of belonging, natural attributes,
adventure, amenities and facilities, traffic, the scale of equipment, walkability, openness,
pollution, location, and organization of space as other parameters form, among others,
highly relevant parameters for a child-friendly environment. The visual instructions are
considered the least important factor among the parameters. However, the parameters
are spread across factors such as Physical, Cognitive, Perceptional, Emotional, and Social
Dimensions of the child-friendly environment.
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To assess whether the variables of the survey have any variation within and among 
the groups of experts, an Analysis of Variance was performed based on the primary sur-
vey of built environment professionals/experts. The one-way ANOVA was applied, which 
had discrete values. The dependent variable in this analysis was taken as the district and 
the independent variables are the same as identified in the study. The one-way ANOVA 
test was performed on each of the parameters to check the mean value variation among 
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Figure 4. Findings of the literature review.
These identified parameters from the literature study were of foreign context, therefore
these were validated by the experts with respect to the Indian context through the Delphi
Technique.
5.2. Validation of Parameters for Child-Friendly Environment by the Experts
Experts were selected from the various fields responsible for plan ing and designing
open spaces/ r s a n erstanding children’s behavior and their health is ues. There-
fore, experts—architects, plan ers, psychologists, and pediatricians—who had working
experience of more than ten years with respect to children or spaces related to children,
were selected for this research. The results of Figure 1, i.e., the frequency of the parameters
found in the literature, were discussed with the experts through the Delphi Technique.
To assess whether the variables of the survey have any variation within and among
the groups of experts, an Analysis of Variance was performed based on the primary survey
of built environment professionals/experts. The one-way ANOVA was applied, which had
discrete values. The dependent variable in this analysis was taken as the district and the
independent variables are the same as identified in the study. The one-way ANOVA test
was performed on each of the parameters to check the mean value variation among the
professionals on each parameter.
Table 8 shows the result of the one-way ANOVA performed to the single factor of
accessibility. The result displays the summary of the test and then provides us with the
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F value of the parameter and the Fcrit (F critical value). Since the F value (1.425) is less
than the Fcrit value (2.821) it can be said that the variance in the data as per the different
professionals is under the critical limit, so the mean is more or less in the same group. This
way we can hypothesize that accessibility is the parameter where different professionals
have the same opinions and there are not many differences among them.
Table 8. One-Way ANOVA.
SUMMARY
Groups Count Sum Average Variance
Psychologist 7 44 6.285714 0.238095
Architects 25 135 5.4 2.416667
Planners 9 56 6.222222 0.444444
Pediatrician 6 31 5.166667 4.966667
ANOVA
Source of
Variation SS df MS F p-value F crit
Between
Groups 8.735731 3 2.91191 1.425823 0.248337 2.821628
Within
Groups 87.81746 43 2.042267
Total 96.55319 46
Similarly, the test was performed using the Microsoft Excel sheet on each of the
parameters and similar values for each of the parameters were achieved. See Appendix B
for the F value and the Fcrit value for each of the parameters. The value of the F is in
each case below the critical value so therefore in each case, a similar inference can be
drawn that the parameters do not face variation in the idea of acceptance from the various
professionals.
To assess whether the variables of the survey together have any variation within and
among the groups, an Analysis of Variance was performed and a two-way ANOVA was
applied. This was applied to variables that had discrete values. The dependent variable in
this analysis was taken as the professionals and the parameters were grouped. To proceed
further with the test the two null hypotheses were proposed, which were:
Hypothesis 1 (H1). That the mean of observation grouped by the professions are the same.
Hypothesis 2 (H2). That the mean of observation grouped by the parameters are the same.
The detailed tables and observations are shown below:
The test results are summarized based on the observations. Since the two-factor
ANOVA requires discrete data of the same number of samples in each group, the data that
provided is in an aggregated form in the groups as per the means of each group. The data
in discrete form only deliver the six samples as the minimum numbers for observation;
these data were from the pediatricians where six data samples were available. The data are
the same as presented earlier in the stack graph where the mean values of the parameters
were compared among each other.
From the result, it is evident that the F value is less than the critical value only in the
second case (Table 9). Therefore, there is no variation in the datasets among the columns
but the F value is higher than the fcrit value in the first case, i.e., among the rows. Therefore,
there is variance among the datasets in the rows. This makes us accept our second null
hypothesis and makes the first one void.
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Table 9. ANOVA: Two-Factor Without Replication.
SUMMARY Count Sum Average Variance
Psychologists 21 129.2857 6.156463 0.203887
Pediatricians 21 109.5 5.214286 0.078175
Architects 21 90.9616 4.331505 4.458295
Planners 21 117.5556 5.597884 0.475897
Accessibility 4 23.0746 5.768651 0.32379
Amenities 4 21.85841 5.464603 0.209597
Traffic 4 22.01619 5.504048 0.254563
Pollution 4 22.47175 5.617937 0.130698
Openness 4 24.04508 6.01127 0.452289
Walkability 4 23.08349 5.770873 0.269609
Location 4 21.25397 5.313492 0.089758
Organization of
Space 4 21.1781 5.294524 0.104014
Play Variety 4 23.98857 5.997143 0.199821
Adventure 4 23.79968 5.949921 0.584776
Safety 4 24.84762 6.211905 0.308715
Independence 4 22.18921 5.547302 0.535158
Affection and
Regard 4 23.2654 5.816349 0.888067
Diversity 4 20.96794 5.241984 0.486853
Natural
Attributes 4 23.58984 5.89746 0.474791
Aesthetics 4 20.42413 5.106032 0.835659
Scale of Play
Equipment 4 19.4473 4.861825 0.1436
Social
Interaction 4 17.2905 4.322625 7.642533
Visual
Instructions 4 15.17446 3.793616 6.078148
Perception 4 16.1031 4.025775 6.703536
Sense of
Belonging 4 17.23354 4.308384 7.623682
ANOVA
Source of
Variation SS df MS F p-value F crit
Rows 37.0668 3 12.3556 11.24051 0.00000597 2.758078
Columns 38.3729 20 1.918645 1.745488 0.050435 1.747984
Error 65.95217 60 1.099203
Total 141.3919 83
Source: Author.
This brings us to the conclusion that the parameters set earlier for the analysis of the
child-friendly cities are acceptable at large after the survey was conducted. The variance
of acceptability of the parameters is under the critical limit, thus professionals from each
group can identify the parameters acceptable to each other. The F value is more than
the F crit value. It can be seen from the two-factor ANOVA (Table 9) among the groups
that the value of interaction F is 11.24 and the value of F crit is 2.75. This suggests that
there is variation among the professional groups when the values are arranged under each
parameter. Additionally, the F value of interaction F is 1.745 and the Fcrit value is 1.747
when we arrange the groups columnwise (each parameter’s data under all the professionals
headings), which is slightly less than the critical value. Hence, the acceptance of the variable
by each professional group is established. Although the presence of the variables over each
other is different the consensus can be established over the various groups. There is also
enough variance among the groups of professionals over each parameter when observed
individually. This establishes a check that the ratings for each parameter are not treated
the same by each group and there is a lack of consensus. This proves that although the
perceptions of the groups of professionals are not influencing each other, there is still a
consensus on the validity of parameters. Hence, the parameters are validated within the
Indian context.
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5.3. Validation of Parameters for Child-Friendly Environment by the Children
The planning and development of the child-friendly environment ecosystem at a
neighborhood and city level involves wider engagements. In planning projects, engage-
ment/consultation with key stakeholders is critical and it often defines the success/failure
of the projects. The children form one of the key stakeholders at the neighborhood level and
cities need to understand their perceptions about open space and park environments. The
parameters identified through children’s engagement/participation in understanding more
about the child-friendly environment address the inclusionary process in the planning and
development of child-friendly cities and thus help with the overall results. The results
obtained from children’s participation can be further instrumental in detailing some of the
finer aspects around planning and development of a child-friendly environment.
A total of 59 children, aged between 6 years to 14 years, were selected from various
zones of Lucknow city. Children in these age groups can express their views through
drawings and essays. The children participated happily in both the events of drawing
and essay writing. All the drawings and essays were collected and content analysis was
carried out to obtain the children’s perceptions of their neighborhood. The parameters
identified through the literature survey were also observed through content analysis of
both the exercises undertaken by children (Ghanbari-Azarneir et al. 2015).
Children’s drawings about “A Park Where I Wish to Play”:
Through content analysis of drawings, it is found that children have expressed “ac-
cessibility”, “amenities and facilities”, “openness”, “walkability”, “play variety”, “safety”,
“freedom of movement”, “sense of belonging”, “diversity”, “biotic attributes”, “aesthetics”,
“scale of play equipment”, and “social interaction” as the major parameters. The “location”
parameter did not feature enough in the reflection of the drawing. The children did not give
enough reflection of “openness”, “traffic” and “pollution”, and “scale of play equipment”.
This was discussed with a psychologist and the feedback was that some of these relevant
factors cannot be expressed by children through drawings.
The children’s drawings showed their perception about child-friendly environment
dimensions (Figure 5).
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Children’s essays on “A Park Where I Go to Play”:
Analysis of the content of the essays revealed the current problems faced by the
children in their neighborhood parks/open spaces. One of the children—Boy-1, 12 years of
age, resident of Vivekkhand, Gomtinagar, Lucknow, stated —“Parents do not allow us to
play unmonitored as the neighborhood is not safe due to the heavy traffic flow. There are
no proper amenities in Neighborhood Park. Broken swings, run-down slides with sharp
edges pose serious hazards”.
Boy-2, 8 years of old age, from Vivekkhand, Gomtinagar, Lucknow feels—“The park
makes the neighborhood more beautiful. It becomes a gathering place for all the residents
of the neighborhood, where they can chit–chat with each other and the kids can play. There
is clean air and we enjoy the evenings spent at the park”. It was found that the children
were aware of the problems related to the open spaces/parks in their neighborhoods such
as traffic, safety and security, play varieties, natural attributes, amenities and facilities.
Children’s essays also validated the parameters of the child-friendly environment.
5.4. Reviewing the Standards of Parks/Open Spaces
After reviewing the national and international guidelines/norms and standards re-
lated to parks/open spaces it is quite apparent that all the Indian open space standards
have only one dimension of open space standard, i.e., quantity only. Other dimensions
related to the identified parameters for evaluating a child-friendly environment, such as the
of Physical, Cognitive, Perception, Emotional, and Social categories, are generally lacking.
However, the Atal Mission for Rejuvenation and Urban Transformation (MOUD 2015)
highlights that during the process of planning the Urban Local Bodies (ULBs) will strive to
include some smart features in the physical infrastructure components. The development
of green spaces and parks should have special provisions for child-friendly components.
Globally, the average per capita green space allocated by cities ranges from 25–100 m2
(TCPO 2014), whereas most of the Indian cities are far behind in the quality as well as
quantity of urban open spaces/parks (See Appendix A) compared to their counterparts in
other regions such as Australia, Europe, and North America.
6. Discussion
The paper examines the parameters of a “Child-Friendly Environment” in a planned
neighborhood based on the evaluation of the extensive literature research, norms and
standards, and case study to formulate the parameters for child-friendly environment. The
paper also lists the “Open Space Standards” from various countries and organizations and
it had been observed that Indian standards do not have quality dimensions for creating
parks and open spaces. Today’s population is burdened by high rates of mental illnesses,
particularly depression and what are commonly referred to as “lifestyle diseases”—which
are a result of the obesogenic environment that we all live in. This lifestyle has affected
all the age groups of the population. However, it has impacted children adversely, and
as a result of suffering a lot due to the absence of a friendly play environment, they are
being lost in the digital world and developing health issues. One expert of the Delphi
Panel, Expert 1, who is a practicing child psychologist who has more than twenty years of
experience, feels—“Child-friendly environment is certainly very important for our society
as we can see there is a scarcity of quality of playing area that is why children are always
busy with the mobile and internet”. Another expert from the same panel, Expert 2, who is
a pediatrician and has been practicing in Lucknow for the past twenty-two years, also feels
that—“We must be very careful and sensitive while dealing with emotions of children.”
Expert 3 is resident in Lucknow, has more than 25 years of experience and has planned and
designed many residential apartments, parks, and schools, also tells us—“Neighborhood
parks are breathers in terms of social activities, festival gatherings, kids playground, an
interactive place which bring people close to each other but the present scenario has
restricted everything”. Expert 4, who is former Chief Architect Planner for the Uttar
Pradesh Housing Board, Lucknow, with more than fifty years of experience, states—“Parks
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are the enclosed green open spaces which are used by all age groups. However, the activity
level for different age groups varies. For children, they primarily act as a playground;
for the youth, they act as socializing spots; while for the elderly, they mainly act as a
leisure space. For making the parks ‘children friendly’ these must provide ample play
areas which should be safe and secure”. It is found that the experts were of the opinion that
this is not enough to provide open spaces in terms of quantity only; instead, qualitative
dimensions play an important role in the planning and designing of open spaces or parks
in the neighborhood through which children can undergo physical, cognitive, perceptional,
emotional and social development.
Most of the previous research has identified some findings on limited parameters of
child-friendly environment; however, this research paper identifies the key quality parame-
ters that are highly relevant in creating open spaces for child-friendly environment. The
parameters for evaluating the child-friendly environment in the Indian context identified,
selected, and validated by the field experts and children from the primary survey are
mentioned below under five broad categories (see Table 10). Hence, the research proves its
objective of identifying and validating the parameters for the child-friendly environment.
Table 10. Factors for Evaluating Child-Friendly Environment.
Sr. No. Parameters Parameter Attributes
1 Physical Amenities and facilities, Traffic, Openness (within the park),Walkability, Location, Organization of Space (within the park)
2 Cognitive Play variety, Exploration and Challenges
3 Emotional Safety, Freedom of movement, Affection, and Regards
4 Perception Diversity, Biotic attributes, Aesthetics, Scale of Playequipment
5 Social Shared Activities, Common spaces to play
Source: Authors.
The allocation of open space as per international institutions varies, with the provision
of at least 15 percent of the total land (UN-Habitat 2020b) and 9 m2 as a standard (WHO
2012). The developed countries are found to have higher per sq. meters of open space,
ranging from 16–28 m2 per capita, as compared to India with 10–12 m2. The implementation
dimensions of open space standards cover quantity, quality, accessibility, and locality. The
international cases reflect that countries have mainstreamed child-friendly environment
through a thematic approach for the quality of open spaces. The thematic areas span
across various aspects of city master planning/development undertaken by cities, such as
well-located public spaces, safe green spaces integrated into the culture, social activities,
attractive landscape, and activity points, among others.
However, in the Indian scenario, the open spaces are generally classified into recre-
ational space, organized green spaces, and other common spaces and vary from 12–16%
based on the land use system in small, medium, large and metropolitan cities (TCPO
2015). Lucknow city is far away from the fulfillment of the required norms of the quantity
dimension. Not only Lucknow but most Indian cities also lag in terms of parks and open
spaces (see Appendix A). Hence, as per the research objective—“To know the consideration
of parameters for the child-friendly environment in the parks and open spaces of Lucknow
city, India.” The above research proved that the parks and open spaces of Lucknow city
have no consideration of child-friendly environment. There might be urban open spaces
as per standards for the neighborhood but without quality, these are meaningless and are
unable to function as livable activity spaces. When we discuss the quality of parks and
open spaces, we must consider children and the environments they prefer because the first
user group of the park is the children. The essays and drawings of children also convey the
same.
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One of the children—Boy, 3 of 10 years age from Sector-B, Indiranagar, Lucknow,
stated that—“Neighborhoods are considered to be indispensable elements of urban space.
Our park is in a disheveled condition. It has tall grasses and entering it is such as entering
the Amazon Forest. People throw their waste in the park and it has got new colonies of ants
and is infested with dogs. Due to no support from the neighbors, the structures in the park
are not been repaired and there is no place to play. There is an abandoned and useless pump
house at one corner, which is occupying space undesirably”. He very innocently expressed
his problems, which he is facing in neighborhood parks/open spaces. In the same way,
another child—Girl 4, 6 years of age, lived in Vineet Khand, Gomtinagar, informed us
that—“Some bike drivers drive as though they are driving in a racing game. Young boys
drive bikes and scooters at very high speed causing inconvenience to us, while we walk to
the parks”. She also told us in her writings about the problems she is facing in accessing the
neighborhood parks/open spaces. Therefore, while designing the parks/open spaces one
has to incorporate the perceptions and views of children of various age groups, neglecting
the previous approaches of the design in which their requirements were assumed as per
the views of adults. The above statements of children show that they want quality spaces
for the child-friendly environment.
Child-friendly environment dimensions/parameters cannot be separated from the
open spaces and parks. The planning norms and standards cover them but are not seen
to be implemented on the ground in the Indian scenario. The open space and parks
have multiple dimensions and act as a common link in the cultural and social activities,
and emotional relationships of children with the elderly as well. The environmental and
infrastructure dimensions play critical roles in the perception of the quality of the open
spaces and parks and create a negative impression of the child-friendly environment if
the necessary parameters are not well attended to in terms of appropriate infrastructure
provision and its service delivery.
To make them livable for children, these parks should possess the qualities wherein
children can actively be involved, enjoy themselves, interact socially and feel free to move
without fear, without danger, and without any hesitation. There is a greater need to develop
a child-friendly environment that should incorporate the standards within the statutory
Local Development Plans and should set a methodology for the quality assessment of
these parks and open spaces. Therefore, local authorities should develop suitable guide-
lines incorporating child-friendly parameters, defined by this research, as well as other
researchers, instead of depending only on national standards. The listed parameters can be
made applicable in the implementation of Atal Mission for the Rejuvenation and Urban
Transformation (MOUD 2015) as per the local requirements of the city where these parks
are being located.
The multi-dimensional parameters identified from the research highlight the need for
better provision of norms and standards in areas of child-friendly environment of open
spaces and parks. At last, the question arises that why parks and open spaces should
be planned and designed for friendly to children only? The justification is, if a space or
environment is friendly to children, it will also satisfy the needs of other age groups of the
population.
The research was limited to identifying the parameters in areas of a child-friendly envi-
ronment and was based on evaluating the norms and standards with selected global cities,
Indian cities, and was supplemented by a case study from Lucknow city. There is further
research scope to perform a comparative analysis among the neighborhood parks/cities
taking into wider socio-demographic factors, spatial dimensions, planning, governance,
and the management of such spaces for children. The research can be further linked to the
impact of such environment/healthy spaces on children, community participation, and
development.
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7. Conclusions
From its earliest beginnings planning, as a profession, has been driven by the desire
to improve the living conditions of the population. Children are considered to be the most
vulnerable members of the population, therefore the child-friendly initiative was launched
in 1996 to initiate the challenge of realizing the rights of children in a rapidly urbanizing
and decentralizing world. There is a need for a clear understanding of the issues for the for-
mulation of clear-cut parameters required for the creation of a child-friendly environment.
These have been identified by this research in the form of physical, cognitive, perceptional,
emotional, and social categories. The research highlights that various professionals, such as
child psychologists, architects, planners, and pediatricians, as well as children agree with
the parameters listed in the research. The challenge for planners, architects, and public
health advocates, as well as children, is now, therefore, to recognize the link between the
built environment and the current problems that affect children so that the custodians of
child-friendly environments implement the necessary measures for rectification through
parks, open spaces, and green environments. Government should come forward to in-
corporate the identified quality dimension with the standards of parks and open spaces.
There could be guidelines for the creation of a child-friendly environment in the parks and
open spaces by the government. These guidelines should be for the physical planning and
design of the park and open spaces. Thus, children must be consulted first, for the planning
and designing of the parks and open spaces, so that these spaces could be transformed
into child-friendly spaces or as per their wishes. In this way, these spaces will provide
opportunities for the overall development of the children.
Children function for the rest of society as the “Canary in the coal mine”. It must
be kept in mind that children are a universal indicator of states of human development
and the well-being of society. This study is limited to open spaces and parks in an urban
environment, but there is scope for developing child-friendly spaces in health, education,
recreational and commercial spaces.
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Appendix A
Table A1. Area Under Park and Open Spaces in Indian Cities.
S.N. MasterPlans





















1 Chennai 2006 4,509,210 17,553 366 0.81 2026 12,582,000 17,617.7 1000.65 0.80
2 Varanasi 1999 1,091,918 14,494.4 2705.76 24.78 2011 1,201,815 17,927.22 984.47 8.19
3 Jaipur 2011 3,073,350 30,830 3461 11.26 2025 6,495,000 19,800 5745 8.85
4 Ghaziabad - - 8445 399.5 - 2021 2,300,000 15,554 2484 10.80
5 Bhopal 2005 1,571,182 17,500 2925 18.62 2028 352,000 15,572.12 646.46 18.37
6 Portblair 2001 99,984 1774 101.25 10.13 2021 4,500,000 41,360 8400 18.67
7 Lucknow 2004 2,358,393 16,270 2455 10.41 2021 1,270,000 21,570 5000 39.37
8 GreaterNoida 2011 107,676 13,570 3000 278.61 2031 149,256 1500 240 16.08
9 TaraTaran 2010 72,337 569 63.7 8.81 2031 149,256 1500 240 16.08
10 Srinagar 2000 1,200,000 11,527 481.31 4.01 2021 2,350,000 23,853.94 2853.01 12.14
11 Allahabad 2001 1,081,622 21,689.13 2602.696 24.06 2021 2,043,735 30,917.38 4953.47 24.24
12 Ludhiana 2007 1524,081 127,122 300 1.97 2021 4,800,000 127,122 7416 15.45
13 Batla 2010 190,418 1474.19 11.9 0.62 2031 346,651 3467 346.7 10.00
14 Noida 2010 1,068,228 9210.74 1761.98 16.49 2031 2,500,000 15,279 2432.82 9.73
15 Amritsar 2010 1,976,050 139,419.5 186.8 0.95 2031 3,017,936 16,594 2489.1 8.25
16 Banglore 2003 6,501,343 42,141 1310 2.01 2011 8,015,000 56,463 7788 9.72
17 Mysore 2009 7,786,510 27,864.32 766.31 0.98 2031 2,100,000 27,863.83 1584.2 7.54
18 Dehradun 2004 753,420 9698.97 222.8 2.96 2025 1,530,000 35,867.2 928.17 6.07
19 Kanpur 2001 2,551,000 89,131 959.08 3.76 2021 4,000,000 33,703.99 3221 8.05
20 Trivandraum 2012 989,099 21,586 54 0.55 2031 1,032,292 21,586 101.64 0.98
21 Aizwal - - - - - 2030 820,000 15,280 244 2.98
22 Chandigarh 2011 1,054,686 6648.23 1838.26 17.43 2031 1,600,000 11,400.00 3152.91 19.71
Source: Urban Green Guidelines (TCPO 2014).
Appendix B
Table A2. F value and the Fcrit value for each of the parameters.
Source of Variation SS df MS F p-Value F Crit
Accessibility Between Groups 8.73573117 3 2.911910391 1.42582291 0.248336798 2.82162822
Amenities and
Facilities Between Groups 5.44715974 3 1.815719914 0.690289944 0.56296573 2.82162822
Traffic Between Groups 7.90271530 3 2.634238433 0.86698691 0.465562674 2.82162822
Pollution Between Groups 3.04432286 3 1.014774288 0.380852463 0.767283354 2.82162822
Openness Between Groups 12.28914556 3 4.096381853 1.461544537 0.238379148 2.82162822
Walkability Between Groups 6.43899358 3 2.146331194 1.00986366 0.397653893 2.82162822
Location Between Groups 6.18357488 3 2.061191626 0.68949596 0.563556643 2.827048712
Organization of
Space Between Groups 2.14344478 3 0.714481594 0.371461649 0.773977175 2.82162822
Play Variety Between Groups 6.74982776 3 2.249942587 1.109393105 0.355747544 2.82162822
Adventure Between Groups 15.94675447 3 5.315584825 2.348407688 0.0858602 2.82162822
Safety Between Groups 8.89766971 3 2.965889902 1.151418135 0.339305569 2.82162822
Independence Between Groups 16.77441405 3 5.59147135 2.540776406 0.06886979 2.82162822
Sense of
Belongingness Between Groups 19.21652 3 6.405508 2.610507 0.056273 2.705838
Diversity Between Groups 11.12324890 3 3.707749634 1.502516651 0.227435392 2.82162822
Natural Attributes Between Groups 10.33290200 3 3.444300667 1.387288679 0.259875443 2.827048712
Aesthetics Between Groups 22.54178994 3 7.513929979 2.273799643 0.093545815 2.82162822
Scale of Play
Equipment Between Groups 5.54715974 3 1.849053248 0.597787097 0.619922715 2.82162822
Social Interactions Between Groups 6.43169875 3 2.143899583 0.834886906 0.482136988 2.82162822
Visual Interactions Between Groups 8.29204323 3 2.76401441 0.85724958 0.470538301 2.82162822
Source: Authors.
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